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Tracheobronchial tooth and dental prosthesis aspirations: 15 cases
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Abstract
Background
Tracheobronchial foreign body is uncommon in adults. Among foreign body aspirations, tooth and dental prosthesis aspiration is a very rare condition. In the literature, dental aspiration is generally found as a case report and there is no single-center case series. In this study, we aimed to present our clinical experience in 15 cases with tooth and dental prosthesis aspiration.

Methods
Data from 693 patients who presented to our hospital for foreign body aspiration between the years 2006 and 2022 were analyzed retrospectively. Fifteen cases who aspirated tooth and dental prostheses as foreign bodies were included in our study.

Results
Foreign bodies were removed by rigid bronchoscopy in 12 (80%) cases and fiberoptic bronchoscopy in 2 (13.3%) cases. In one of our cases, foreign body was expected with cough.When evaluated in terms of foreign body, partial upper anterior tooth prosthesis in 5 (33.3%) cases, partial anterior lower tooth prosthesis in 2 (13.3%) cases, dental implant screw in 2 (13.3%) cases, lower molar crown in 1 (6.6%) case, lower jaw bridge prosthesis in 1(6.6%) case, upper jaw bridge prosthesis in 1(6.6%) case, broken tooth fragment in 1(6.6%) case, upper molar tooth crown coating in 1(6.6%) case and upper lateral incisor tooth in 1(6.6%) case were observed.

Conclusion
Dental aspirations can also occur in healthy adults. Anamnesis is the most important factor in diagnosis and diagnostic bronchoscopic procedures should be performed in cases where adequate anamnesis cannot be obtained.
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Introductıon
Tracheobronchial foreign body aspiration is one of the life-threatening emergencies. It is most common in children aged 1–3 years. Tracheobronchial foreign body aspirations are very rare in adults. However, it has been reported that there is a significant increase in the frequency of foreign body aspiration in adults after the age of fifty years [1]. Tracheobronchial foreign body aspirations can be asymptomatic or cause serious respiratory complications. In some cases, it can be mortal. Aspiration of tooth and dental prostheses as a foreign body is mostly observed as a result of maxillofacial injuries or intraoral interventions [2]. In addition, tooth and dental prosthesis aspirations can be seen more frequently in the elderly, alcoholics, motor-mental retardation or neurological diseases. Dental prosthesis aspirations have a rate of 0.4% among all foreign body aspirations and are seen very rarely [3]. Tooth and dental prosthesis aspirations are frequently found as case reports in the literature, and there is no single-center case series in the literature. In this study, we aimed to present our clinical experience in 15 cases with tooth and dental prosthesis aspiration.

Materıal and method
Data from 693 patients who presented to our hospital for foreign body aspiration between the years 2006 and 2022 were analyzed retrospectively. Fifteen cases who aspirated tooth and dental prostheses as foreign bodies were included in our study. The cases were evaluated in terms of age, gender, physical examination, medical history, duration of dental prosthesis, symptoms, admission time to the hospital, radiological examination and radiological findings, nature and localization of foreign body, type of anesthesia, bronchoscopic procedure type and complications. Chest X-rays and thorax computerized tomography (CT-scans) were used in the radiological evaluation of the cases. Hemogram, coagulation factors and routine biochemistry tests were performed in all cases.
A rigid and flexible bronchoscope was used to remove foreign bodies. Oral feeding was stopped 6–8 h before all bronchoscopic procedures. All bronchoscopic procedures were performed under operating room conditions. Aerosol lidocaine (max 8.2 mg/kg) as a local anesthetic and intravenous midazolam (0.06–0.07 m/kg) for sedation were administered before a flexible bronchoscopy procedure (Karl Storz Instruments, Germany). Rigid bronchoscopy (Karl Storz Instruments, Germany) procedures were performed under general anesthesia. In rigid bronchoscopy, foreign bodies were removed using crocodile and peanuts forceps. Foreign bodies were removed using basket forceps in flexible bronchoscopy.
Statistical analysis was done with IBM SPSS 20.0 (IBM Corp., Armonk, NY, USA) package program. Normal distribution was evaluated with the Shapiro–Wilk test. Numerical variables were given as mean ± standard deviation. Categorical variables were given as frequency (percentage). Comparison of continuous variables between groups was carried out using Mann–Whitney U test. All statistical analyses were carried out with 5% significance and a two-sided p-value < 0.05 was considered as statistically significant.

Results
A total number of 15 cases were included in our study. In terms of gender distribution, 5 (33.3%) of our cases were female and 10 (66,7%) were male. The mean age of the cases was 58.10 ± 9.07 (range of 32 to 71) years. The mean age was 63.43 ± 10.13 (range of 47 to 82) years in males and 47.00 ± 10.36 (range of 32 to 59) years in females. No statistically significant difference was found between the male and female groups in terms of age distribution (p = 0.06).
In the medical history of the cases, 6 patients (40%) had hypertension, 6 (40%) had coronary artery disease, 5 (33.3%) had diabetes mellitus, 4 (26.6%) had obstructive sleep apnea syndrome, 4 (26.6%) had chronic obstructive pulmonary disease, 4 (26.6%) had bruxism, 3 (20%) had asthma, 3 (20%) had depression, 3 (20%) had alcoholism and 1 (6.6%) had myasthenia graves (Table 1).Table 1Medical history of patients


	History
	Number of patients (%)

	Hypertension
	6 (40)

	Coronary artery disease
	6 (40)

	Diabetes mellitus
	5 (33.3)

	Obstructive sleep apnea syndrome
	4 (26.6)

	Chronic obstructive pulmonary disease
	4 (26.6)

	Bruxism
	4 (26.6)

	Asthma
	3 (20)

	Depression
	3 (20)

	Alcoholism
	3 (20)

	Myasthenia graves
	1 (6,6)




The most common symptoms were cough and dyspnea. Hemoptysis was observed in two cases. On physical examination, wheezing in 11 (73.3%) cases, decrease in breathing sounds in 9 (60%) cases, stridor in 6 (40%) cases, decreased saturation in 4 (26.6%) cases and there was no finding in 4 (26.6%) cases (Table 2).Table 2Physical examination signs and symptoms


	Physical examination
	Number of patients (%)
	Symptom
	Number of patients (%)

	Wheezing
	11 (73.3)
	Cough
	10 (66.6)

	Decrease in breathing sounds
	9 (60)
	Dyspnea
	9 (60)

	Stridor
	6 (40)
	Hemoptysis
	2 (13.3)

	Decreased saturation
	4 (26.6)
	Asymptomatic
	6 (40)

	High mechanical ventilator pressure
	1 (6.6)
	 	 
	No finding
	4 (26.6)
	 	 



Thirteen of our cases were admitted to the hospital within twenty four hours after foreign body aspiration. The mean time of admission to the hospital after foreign body aspiration was found to be 14.21 ± 5.28 (range 2 to 24) hours. The diagnosis of foreign body was made three weeks later in one patient who was in the intensive care unit and aspirated his tooth after trauma. A case who aspirated the molar tooth crown did not remember the time of aspiration.
A chest X-ray was performed for radiological examination in all cases. Computerized tomography of thorax was performed in 9 (60%) cases. On radiological evaluation, all of the foreign bodies were detected directly.
Foreign bodies were removed by rigid bronchoscopy in 12 (80%) cases and fiberoptic bronchoscopy in 2 (13.3%) cases ( Fig. 1). General anesthesia was applied in 11 (73.3%) patients who underwent rigid bronchoscopy (Fig. 2), while local anesthesia was applied in 2 (13.3) patients who underwent fiberoptic bronchoscopy. No anaesthesia was used in one (6.6%) patients who required bronchoscopy under intensive care unit conditions. In one of our cases, foreign body was expected with cough (Fig. 3).[image: ]
Fig. 1Removal of the lower molar crown with a fiberoptic bronchoscope. a, b Axial and coronal sections of computed tomography of the thorax; yellow arrow shows molar crown in the right lower lobe bronchus. c Foreign body appearance on fiberoptic bronchoscopy; black arrow shows molar crown. d Removal of the foreign body with basket forceps

[image: ]
Fig. 2Removal of partial upper anterior tooth prosthesis with rigid bronchoscope. a Posterior-Anterior (PA) chest X-ray; black arrow shows foreign body in the left main bronchus. b, c Rigid bronchoscopy view of upper anterior tooth prosthesis

[image: ]
Fig. 3Dental screw expectorated by cough. a Posterior-Anterior (PA) chest X-ray; after expectorated. b, c Posterior-Anterior (PA) and lateral chest X-ray; black and red arrow shows dental screw. d Dental screw


When evaluated in terms of foreign body, partial upper anterior tooth prosthesis in 5 (33.3%) cases (Fig. 2), partial anterior lower tooth prosthesis in 2 (13.3%) cases, dental implant screw in 2 (13.3%) cases, lower molar crown in 1 (6.6%) case, lower jaw bridge prosthesis in 1(6.6%) case (Fig. 4), upper jaw bridge prosthesis in 1(6.6%) case, broken tooth fragment in 1(6.6%) case, upper molar tooth crown coating in 1(6.6%) case and upper lateral incisor tooth in 1(6.6%) case were observed (Table 3). All of our 7 (46,6%) cases who aspirated partial tooth prosthesis had total tooth prosthesis. The mean duration of the prosthesis was found to be 8.90 ± 4.01 (range of 2 to 14) years in cases who aspirated the prosthesis.[image: ]
Fig. 4Lower jaw bridge prosthesis. a Coronal section of computed tomography of the thorax; yellow arrow shows molar crown in the left main lobe bronchus. b, c Posterior-Anterior (PA) and lateral chest X-ray; black and red arrow shows dental screw. d Rigid bronchoscope forceps and bridge prosthesis

Table 3General characteristics


	Age
	Gender
	Foreign body
	Time of dental prosthesis (year)
	Localization
	Method of removal

	32
	Female
	Partial upper anterior tooth prosthesis
	2
	Right main bronchus
	Rigid bronchoscopy

	42
	Male
	Partial upper anterior tooth prosthesis
	6
	Left main bronchus
	Rigid bronchoscopy

	50
	Female
	Dental implant screw
	–
	Right main bronchus
	Rigid bronchoscopy

	57
	Male
	Partial anterior lower tooth prosthesis
	11
	Left main bronchus
	Rigid bronchoscopy

	67
	Male
	Lower molar crown
	–
	Right lower lobe bronchus
	Fiberoptic bronchoscopy

	71
	Male
	Lower jaw bridge prosthesis
	14
	Left main bronchus
	Rigid bronchoscopy

	53
	Female
	Partial upper anterior tooth prosthesis
	7
	Right main bronchus
	Rigid bronchoscopy

	63
	Male
	Partial upper anterior tooth prosthesis
	12
	Right main bronchus
	Rigid bronchoscopy

	68
	Male
	Upper jaw bridge prosthesis
	13
	Right main bronchus
	Rigid bronchoscopy

	50
	Male
	Partial upper anterior tooth prosthesis
	4
	Right main bronchus
	Rigid bronchoscopy

	54
	Male
	Broken tooth fragment
	–
	Right lower bronchus
	Fiberoptic bronchoscopy

	43
	Female
	Dental implant screw
	–
	Right main bronchus
	Expected with cough

	59
	Female
	Partial anterior lower tooth prosthesis
	11
	Left main bronchus
	Rigid bronchoscopy

	56
	Male
	Upper molar tooth crown
	9
	Right main bronchus
	Rigid bronchoscopy

	53
	Male
	Upper lateral incisor tooth
	–
	Right main bronchus
	Rigid bronchoscopy




Foreign bodies were evaluated in terms of location as follows: 9 foreign bodies (60%) were in the right main bronchus, 4 (26.6%) in the left main bronchus and 2 (13.3) in the right lower lobe bronchus.
As a complication, mucosal injury in the trachea during the removal of the foreign body in 3 (20%) cases and hoarseness due to edema in the vocal cords in 2 (13.3%) cases occurred. In the controls performed one week after bronchoscopy, no finding was found in the physical examination of the cases.
In our study, the rate of tooth and dental prosthesis aspiration was found to be 2.2%.

Dıscussıon
Tracheobronchial foreign body aspirations are less common than gastrointestinal foreign bodies. However, foreign bodies in the tracheobronchial system cause higher mortality and morbidity than the gastrointestinal system. While the mortality rate in tracheobronchial system foreign bodies is approximately 5–7%, this rate is around 0.85% in gastrointestinal tract foreign bodies [4, 5]. Aspirated foreign bodies can be localized in any area from the larynx to the distal bronchioles. The localization of the foreign body in the airway varies according to the position of the patient and the size of the object. Aspirated foreign bodies are often localized to the right main bronchus because the right main bronchus is wider and more vertical than the left main bronchus [6, 7]. The type of aspirated foreign body varies according to the patient's age, gender, beliefs, socio-economic status and nutritional characteristics. [6]
Foreign body aspirations are evaluated in terms of gender, it is more common in men [8]. The majority of our cases consisted of male patients. While organic foreign body aspirations are more common in the pediatric age group, inorganic foreign body aspirations are more common in adults. Tooth and dental prosthesis aspirations in adults are a very rare type of aspiration. In our study, the rate of tooth and dental prosthesis aspiration was found to be 2.2% when compared with all foreign bodies.
Dental caries occurs in elderly patients due to deterioration in oral hygiene. Although a decrease in the prevalence of tooth decay has been observed worldwide, untreated tooth decay in permanent tooth is quite common and occurs in approximately 35% of the world's population [9]. Tooth decay can cause the crowns on the tooth to break or loosen. In a study of ceramic-based dental prostheses applied due to tooth loss, more than 85% of fixed dental prostheses can remain functional for five years [9, 10]. The functional duration time of the prosthesis is affected by many factors, especially the number of tooth, the position of the tooth in the arch, periodontal health, tooth structure, cement type, and the skill of the dentist [9]. Although dental prostheses such as bridges are more conservative and appropriate, they are used less frequently due to fear of separation. In our cases, aspiration of metal coated ceramic bridge prostheses was more common. The most frequently aspirated foreign bodies in our study were prostheses of the anterior tooth and prostheses used for more than five years. In the literature, loose adhesion of dental prostheses and use of incomplete cement have been defined as factors related to easy detachment of the prosthesis.
Maxillofacial trauma and emergency intubations are among the predisposing factors in dental aspirations [11, 12]. For this reason, it should be checked whether there are missing tooth in the mouth after maxillofacial trauma. Likewise, in cases where intubation is performed under emergency conditions, the oral cavity must be checked. In such cases, the history cannot be taken because the patients are unconscious, and therefore the diagnosis of foreign body may be delayed [6]. In our case, whose tooth aspirated due to trauma, the diagnosis was made incidentally in the third week of hospitalization. For this reason, evaluation with thorax computer tomography is very helpful in early diagnosis in cases intubated due to trauma.
During dental treatments, some dental tools or screws can be aspirated. In our two cases, the dental screw was aspirated. Therefore, some preventive measures have been recommended to dentists. These include the use of an intraoral protective cover, adequate secretion cleaning so that patients do not need to breathe deeply, and tying some prosthesis parts with a thread [13]. However, in practice, it has been reported that the rate of implementation of these measures by dentists is below 20%. [13]
Detailed anamnesis is very important in the diagnosis of all foreign body aspirations. Sudden onset of cough and respiratory distress in the patient's history is diagnostic for foreign body aspiration. The diagnosis of foreign body aspiration may be delayed in cases where adequate anamnesis cannot be obtained. Delayed diagnosis in foreign body aspirations may cause recurrent lung infections, lung abscesses, bronchiectasis, hemoptysis, and formation of granulation tissues that can be confused with lung cancer [14]. Bronchiectasis developed due to recurrent infections in one of our cases who aspirated the molar tooth crown. This case did not remember the time of aspiration. Foreign body aspiration should be excluded in cases where frequent pneumonia develops or airway pressure is high in cases followed in the intensive care unit due to trauma. After the anamnesis, radiological examinations are required to confirm the diagnosis. Chest X-ray is the most commonly used radiological examination. Radiopaque foreign bodies can be easily seen on chest X-ray. However, non-radiopaque or semiopaque objects such as tooth may not be directly visible on chest radiographs. Non-opaque foreign bodies may cause secondary radiological findings such as increased aeration on the ipsilateral lung or atelectasis. In order to determine the localization of the foreign body correctly, it should be evaluated with posteroanterior and lateral chest radiographs. In our study, a patient who aspirated an implant screw had expected a foreign body with cough before bronchoscopy. Therefore, repeating chest X-ray before bronchoscopy in foreign body aspirations gives information about whether the localization of the foreign body has changed. Computed tomography of the thorax is a very important radiological examination to confirm the foreign body. However, its routine use in foreign body aspirations is limited. It is frequently used diagnostically in patients with foreign body clinical findings and normal chest X-ray. It should be kept in mind that recurrent lung infections may develop in foreign body aspirations and should be evaluated with thorax computed tomography.
Bronchoscopic methods are most commonly used in the treatment of foreign body aspirations. Although the most commonly used method is rigid bronchoscopy, fiberoptic bronchoscopy can be used in the treatment of foreign body aspiration. The advantages of fiberoptic bronchoscopy are that it can be performed under local anesthesia and sedation. Disadvantages of fiberoptic bronchoscopy are that the forceps are quite small, there is a risk of foreign body escaping back into the airway, and small foreign bodies can be removed [14]. In our study, foreign bodies of two cases were removed with a fiberoptic bronchoscope. Rigid bronchoscopy is a procedure performed under general anesthesia, and foreign bodies can be removed and complications such as hemoptysis can be treated. Since the edges of metal-coated dental prostheses are very sharp, they can damage the tracheal wall and vocal cords during removal. It has been reported that s.epidermidis sepsis may occur due to damage to the mucosa during the removal of dental prostheses [15]. For this reason, the largest diameter rigid bronchoscope should be used in the removal of dental prostheses and the foreign body should be kept inside the rigid bronchoscope as much as possible. In our study, tracheal mucosa was injured in three cases, but s.epidermidis infection was not observed. Foreign bodies that cannot be removed by bronchoscopic methods should be removed by thoracotomy.
In conclusion, tracheobronchial aspiration of tooth and dental prostheses is quite rare. Although foreign body aspirations are frequently seen in adults with advanced age, dementia, alcoholism, neurological diseases and maxillofacial trauma, it should be kept in mind that dental aspirations can also occur in healthy adults. Anamnesis is the most important factor in diagnosis, and diagnostic bronchoscopic procedures should be performed in cases where adequate anamnesis cannot be obtained.

Author contributions
A.E.: wrote the main manuscript text. S.T.: prepared figures. H.F.S.: reviewed the manuscript. T.Ç.: wrote the main manuscript text. All authors read and approved the final manuscript.

Funding
The study has not received financial support from any institution or organization.

Availability of data and materials
Kocaeli University Nucleus System. Manuscript has not been presented in  a congress or meeting.

Declarations
Ethical approval and consent to participate
All procedures performed in this study involving human participants were in accordance with the ethical standards of the institutional and/or national research committee. This study was conducted with formal and written approval from the Institutional Ethics Committee of the University of Kocaeli Medical Faculty (Number: 2257/2022). The study was performed according to the 1964 Helsinki declaration and its later amendments or comparable ethical standards. All participants gave written consent for inclusion and were fully anonymized.

Competing interests
The authors declare that they have no competing interests.


References
	1.
Yilmaz A, Akkaya E, Damadoglu E, Gungor S. Occult bronchial foreign body aspiration in adults: analysis of four cases. Respirology. 2004;9(4):561–3. https://​doi.​org/​10.​1111/​j.​1440-1843.​2004.​00621.​x.CrossrefPubMed

	2.
Xiao WL, Zhang DZ, Wang YH. Aspiration of two permanent teeth during maxillofacial injuries. J Craniofac Surg. 2009;20(2):558–60. https://​doi.​org/​10.​1097/​SCS.​0b013e31819ba1fe​.CrossrefPubMed

	3.
Wiseman NE. The diagnosis of foreign body aspiration in childhood. J Pediatr Surg. 1984;19(5):531–5. https://​doi.​org/​10.​1016/​s0022-3468(84)80097-4.CrossrefPubMed

	4.
Foltran F, Ballali S, Rodriguez H, et al. Inhaled foreign bodies in children: a global perspective on their epidemiological, clinical, and preventive aspects. Pediatr Pulmonol. 2013;48(4):344–51. https://​doi.​org/​10.​1002/​ppul.​22701.CrossrefPubMed

	5.
Aiolfi A, Ferrari D, Riva CG, Toti F, Bonitta G, Bonavina L. Esophageal foreign bodies in adults: systematic review of the literature. Scand J Gastroenterol. 2018;53(10–11):1171–8. https://​doi.​org/​10.​1080/​00365521.​2018.​1526317.CrossrefPubMed

	6.
Sehgal IS, Dhooria S, Ram B, et al. Foreign body inhalation in the adult population: experience of 25,998 bronchoscopies and systematic review of the literature. Respir Care. 2015;60(10):1438–48. https://​doi.​org/​10.​4187/​respcare.​03976.CrossrefPubMed

	7.
Metrangelo S, Monetti C, Meneghini L, Zadra N, Giusti F. Eight years’ experience with foreign-body aspiration in children: what is really important for a timely diagnosis? J Pediatr Surg. 1999;34(8):1229–31. https://​doi.​org/​10.​1016/​s0022-3468(99)90157-4.CrossrefPubMed

	8.
Özdemir C, Sökücü SN, Karasulu L, Büyükkale S, Dalar L. Foreign body aspiration in adult: analysis of 28 cases. Eurasian J Pulmonol. 2015;17:29–34. https://​doi.​org/​10.​5152/​ejp.​2015.​36844.Crossref

	9.
Van de Sande FH, Collares K, Correa MB, Cenci MS, Demarco FF, Opdam N. Restoration survival: revisiting patients’ risk factors through a systematic literature review. Oper Dent. 2016;41(7):7–26. https://​doi.​org/​10.​2341/​15-120-LIT.Crossref

	10.
Bhusal DS, Khanal S, Parajuly PK. Survival of resin-bonded fixed metal-ceramic dental prostheses placed in the anterior region: a descriptive cross-sectional study. JNMA J Nepal Med Assoc. 2021;59(237):494–7. https://​doi.​org/​10.​31729/​jnma.​6500.CrossrefPubMedPubMedCentral

	11.
Rafanan AL, Mehta AC. Adult airway foreign body removal. What’s new? Clin Chest Med 2001;22(2):319–30. doi: https://​doi.​org/​10.​1016/​s0272-5231(05)70046-0.

	12.
Nadjem H, Pollak S, Windisch W, Perdekamp MG, Thierauf A. Tooth aspiration: its relevance in medicolegal autopsies. Forensic Sci Int. 2010;200(1–3):25–9. https://​doi.​org/​10.​1016/​j.​forsciint.​2010.​04.​011.Crossref

	13.
Mark NM, Lessing JN, Çoruh B. Crowning achievement: a case of dental aspiration. Radiol Case Rep. 2015;10(4):36–8. https://​doi.​org/​10.​1016/​j.​radcr.​2015.​09.​001.CrossrefPubMedPubMedCentral

	14.
Mahmoud M, Imam S, Patel H, King M. Foreign body aspiration of a dental bridge in the left main stem bronchus. Case Rep Med. 2012;2012:798163. doi: https://​doi.​org/​10.​1155/​2012/​798163

	15.
De Wilde BA, Malfait TL, Bonte K, Malfait TL. Dental prosthesis aspiration: an uncommon cause of respiratory distress. Acta Clin Belg. 2016;71(6):444–7. https://​doi.​org/​10.​1080/​17843286.​2016.​1153213.CrossrefPubMed



Publisher's Note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.


OEBPS/images/13019_2023_2178_Fig2_HTML.jpg





OEBPS/navigation.xhtml

    
      Contents


      
        		Tracheobronchial tooth and dental prosthesis aspirations: 15 cases


      


    
    
      Landmarks


      
        		Body Matter


      


    
  

OEBPS/images/13019_2023_2178_Fig4_HTML.jpg
1 2 3

METRIC e 5
INCHES De\ OI° OR Products & Safety Sc






OEBPS/css/envelope.png





OEBPS/images/13019_2023_2178_Fig1_HTML.jpg





OEBPS/css/sidebar.gif





OEBPS/images/13019_2023_2178_Fig3_HTML.jpg





